Background
==========

Since its clinical introduction in 1980, percutaneous endoscopic gastrostomy (PEG) has become a widespread endoscopic technique for inserting feeding tube for long-term enteral nutrition. Although much has been reported about its complications, perforating mediastinitis has not been mentioned in the recent literature.

Herein a case of mediastinitis complicating PEG in a multi-traumatized, brain-injured patient is presented. Mediastinitis is a rare but potentially lethal complication of PEG. In the sedated or comatose patient the diagnosis may be delayed. High clinical suspicion and early CT scan of the thorax are essential for accurate diagnosis, appropriate management and favourable outcome.

Case presentation
=================

A 33-year old male was transferred to the Intensive Care Unit (ICU) from the Emergency Room because of multiple trauma following a motor vehicle accident. He had suffered severe brain-injury (brain contusions, edema, subarachnoid haemorrhage, skull fractures) resulting to coma (Glasgow Coma Scale (GCS): 5/15), facial fractures, lung contusions, bilateral haemothorax and an open fracture of the tibia.

The patient was intubated, sedated and mechanically ventilated. Pleural drainage, percutaneous dilational tracheostomy and external fixation of the tibia were performed uneventfully. One month later he was successfully weaned off the ventilator but, because he was not alert enough (GCS: 9/15), it was decided to leave the tracheostomy tube in place and perform a PEG.

The endoscopists had difficulties in the whole PEG procedure due to the patient\'s obesity. Although endoscopically the oesophagus and the stomach were normal, the translumination of the abdominal wall was poor and the indentation of the anterior stomach wall was made by external pressure. Three attempts under 45^0^angle in 3 different sites with a distance of 1--2 cm between them were made to puncture the stomach with a longer than usual needle (15 cm). The gastrostomy tube was inserted using the \"pull through\" technique, was checked endoscopically and was found to be in place. After the procedure, the patient was sweaty, tachycardic (120 b.p.m) and mildly hypotensive (BP 100/70 mmHg) but he was soon stabilized with infusion of 1000 cc of colloids and an extra dose of analgetic. An abdominal X-ray with contrast did not reveal any leakage. Abdominal ultrasonography detected no pathology and his haemoglobin remained stable. Feeding started next day.

By the 10^th^postoperative day the patient became febrile (39°C); blood cultures grew methicillin resistant *Staphylococcus aureus*(MRSA) and *Klebsiella pneumonia*(Kl.), so intravenous infusion of teicoplanin and imipenem was started. Because of deterioration of his general condition, mechanical ventilation was started again. The physical examination, chest X-ray, biochemistry and cultures of bronchial secretions and urine were unremarkable. The tip of the gastrostomy tube was checked by endoscopy to be in place. By the 14^th^postoperative day, tenderness of the lower sternum and upper abdomen was detected. The skin overlying the affected region was normal. A CT scan of the thorax (Figure [1](#F1){ref-type="fig"}) and abdomen disclosed an extensive inflammation with air in the anterior mediastinum, opacification of the subcutaneous tissue around the entrance of the gastrostomy tube and under the left hemidiaphragm, thickening of the pericardium and bilateral pleural effusions. No leakage of the contrast material in the peritoneal cavity was noticed.

![Thorax CT scan showing extensive inflammation with air in the anterior mediastinum.](1471-230X-3-11-1){#F1}

The patient underwent an urgent left lateral-posterior thoracotomy and laparotomy. A small hole of the anterior oesophageal wall at the oesophagogastric junction, covered by the omentum, was found. The surrounding tissues were inflammatory. The gastrostomy tube was found to be dislocated with its tip in the subcutaneous adipose tissue. Wide surgical exploration and drainage of the mediastinum, pericardium, subdiaphragmatic area and pleural cavities were undertaken. The gastrostomy tube was removed and a jejunostomy tube was inserted. Cultures of infected specimens grew MRSA and Kl.

The postoperative recovery was normal. Gradually, the patient became afebrile and was successfully weaned off the ventilator. He was discharged from the ICU 93 days following his motor-vehicle accident. Six months later, he was still in GCS 9/15 with the tracheostomy and jejunostomy tubes in place.

Discussion
==========

The traditional indications for PEG \[[@B1]\] are the need for long term nutritional support or gastric decompression \[[@B2],[@B3]\].

Although a lot of major and minor complications have been reported since the PEG was first performed (Table [1](#T1){ref-type="table"}), mediastinitis complicating PEG is described for first time in the literature.

###### 

Complications of PEG

  I.      [Due to the endoscopy procedure]{.ul}            
  ------- ------------------------------------------------ ----------------------------------------------------------------------------------------------------------------------------
  II\.    [Due to the PEG and the gastrostomy tube]{.ul}   
          \-                                               perforation/laceration of the oesophagus or the stomach \[[@B4]-[@B7]\]
          \-                                               transhepatic insertion of the tube \[[@B3]\]
          \-                                               pneumoperitoneum \[[@B8]\]
          \-                                               colonic perforation \[[@B7]\]
          \-                                               subcutaneous emphysema \[[@B9]\]
          \-                                               retroperitoneal hemorrhage \[[@B10]\]
          \-                                               aortic perforation \[[@B11]\]
          \-                                               erosion of the gastric mucosa and bleeding \[[@B4],[@B5],[@B9]\]
          \-                                               hematoma or infection of the abdominal wall \[[@B4],[@B7]\]
          \-                                               gastrocolic fistula \[[@B12]\]
          \-                                               colocutaneous fistula \[[@B13]\]
          \-                                               hypertrophic granulation tissue at the gastrostomy exit \[[@B5]\]
          \-                                               burried bumper syndrome \[[@B14]\]
          \-                                               malpositioning of the tube or leakage
                                                            • to the subcutaneous tissues → cellulitis, myositis, necrotinzing fasciitis \[[@B15]\], subcutaneous abscess \[[@B14]\].
                                                            • to the peritoneal cavity → peritonitis \[[@B5],[@B9],[@B12]\], intraabdominal abscess \[[@B9]\], sepsis\[[@B12]\].
          \-                                               migration of the tip of the gastrostomy tube
                                                            • to oesophagus (oesophagitis)
                                                            • to pylorus (obstruction or perforation of the duodenum) \[[@B16]\]
          \-                                               migration of the whole PEG tube up to the terminal ileum \[[@B17]\]
          \-                                               peristomal hernia or stomal prolapse
          \-                                               accidental pulling out or cutting off the tube close to the skin during home care \[[@B5]\]
          \-                                               erosion of the tube through the gastric wall
          \-                                               obstruction of the tube lumen \[[@B6]\]
          \-                                               hub detachment \[[@B18]\] or damage
          \-                                               later symptomatic gastroesophageal reflux \[[@B7]\]
          \-                                               Ileus \[[@B4],[@B6]\]
                                                           
  III\.   [Due to the mode of feeding]{.ul}                
          \-                                               Diarrhoea \[[@B6],[@B16]\]
          \-                                               nausea
          \-                                               vomiting
          \-                                               Dumping syndrome
          \-                                               Ogilvie\'s syndrome \[[@B4]\]
          \-                                               Aspiration pneumonia \[[@B19]\]
          \-                                               Constipation and meteorism

In our patient, operation disclosed a small hole of the anterior oesophageal wall at the oesophagogastric junction, covered by the omentum and the gastrostomy tube to be dislocated with its tip in the subcutaneous adipose tissue. Although definite causes or contributory factors of our patient\'s condition remain unclear, possibly, the repeated attempts to puncture the stomach because of the poor translumination of the anterior abdominal wall and the use of a long needle have resulted in a masked small perforation of the distal oesophagus. The surrounding inflammation was initially well contained perhaps because of the patient\'s young age, antibiotic coverage and the small size of the perforation. Later, when sepsis emerged, the source of infection, namely mediastinitis, remained clinically obscure in our comatose patient. When the gastrostomy tube was accidentally dislodged, during the everyday nursing care, some food started to leak through the surrounding tissues. As a consequence, the whole inflammation got worse and localizing signs of sepsis became obvious. A following CT scan confirmed the diagnosis. Fortunately, the surgical debridement accompanied by proper antibiotics resulted in full recovery.

According to the literature, obesity is not considered to be an absolute contraindication for PEG any more. The procedure should be spared in patients with gastric ulcers, ascites, sepsis, Crohn\'s disease with fistulas and serious uncontrolled coagulopathies \[[@B17]\]. Problems may arise when there is a rigid jaw, a high transverse stomach or a megacolon, an oesophageal stricture, or a small gastric remnant due to previous surgery \[[@B5]\]. In any case, the good translumination of the anterior abdominal wall and/or the indentation of the anterior stomach wall by external pressure as seen through the gastroscope are necessary before any attempt to puncture the stomach is made \[[@B2],[@B5],[@B7]\]. Long needles (up to 12 cm) have been used in the past when there was an increase of the distance between the gastric wall and the anterior abdominal wall due to obesity \[[@B5]\].

Although esophageal perforation is an uncommon complication of PEG, this possibility must be recognized and appropriately treated when it does occur. Timely diagnosis is important to minimize morbidity. Conservative treatment with intravenous antibiotics and avoidance of oral intake may have an excellent outcome. Mediastinitis -- a possible outcome of esophageal perforation -- has not been reported. A needle esophageal perforation tends to be small and possible rapid closure avoids continued contamination of the mediastinum. Moreover, although our patient was given antibiotics and was fed through gastrostomy, mediastinitis was not prevented. The significant morbidity he experienced further highlights the potential dangers of an esophageal perforation retained for prolonged periods. Early CT evaluation should be performed to assess esophageal leakage and degree of mediastinitis. Timing and extent of surgical intervention need to be individualized based on this further evaluation and overall patient condition. Accidental removal of the gastrostomy tube is a well known complication of the PEG and may result in peritonitis, intraabdominal abscesses, cellulitis and necrotizing fasciitis of the abdominal wall.

The PEG technique is a reasonably safe procedure, superior to the operative gastrostomy if complication rate, cost and length of hospitalization are all taken into account \[[@B18]\]. Nevertheless there is a wide range of the reported major and minor complications following the PEG procedure in the literature (0--32% or even more) \[[@B9]\]. The 30-day mortality rate also varies from 0.3% up to 26% in fragile debilitated patients \[[@B2],[@B17]\]. These differences may reflect differences in patients\' selection criteria. Additionally, some patients may succumb to complications of their underlying disease. An increased risk of death related to PEG has been associated with older age, male gender, diabetes mellitus, acute medical illness, advanced malignancies, low body mass index, malnutrition and mental disorders \[[@B20]\]. The most interesting and unexpected aspect, in our critically ill, comatose patient, was the development of late mediastinitis in the setting of an unrecognized esophageal injury complicating the procedure. This case illustrates one more potentially life-threatening complication of PEG and emphasises that a high index of suspicion of esophageal perforation is needed in critically ill, comatose patient to avoid missing this diagnosis and its possible complications. We should keep in mind that the PEG poses an additional risk of morbidity and mortality when it is performed in critically ill, comatose patients.

Conclusion
==========

Mediastinitis due to esophageal perforation complicating PEG, although rare, may occur. High clinical suspicion, early diagnosis and appropriate surgical intervention may be life-saving.
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